The author resumes a proposal by Frosini of a criterion of choice between probability prospects, which realizes a suggestion by Allais of taking account, beside the expected utility of the dispersion or variability of utilities. The suggested criterion is unidimensional, and is increasing with expected utility, and decreasing, for most people, who are risk averse, with the absolute deviation of utilities; a parameter multiplying this dispersion measure allows for risk-averse or risk-prone behaviour, according to its sign, and also for more or less departure from a certain prospect. This composite criterion shares practically all desirable conditions of rationality, and allows explaining all popular paradoxes in the literature about utility theory. Then the author deals with an apparent, but really false paradox, raised by Borch in connection with the representation of probability prospects in a Markowitz-type plot. This kind of analysis is modified from the traditional reference to points of type (mean, standard deviation) to the reference which replaces the standard deviation with the mean absolute deviation; no essential change is involved. The paper closes with some numerical examples which show the correctness of the suggested criterion, as compared to unaccettable conclusions of the expected utility approach.
How to Include Dispersion of Utilities into a Unidimensional Criterion of Choice between Prospects
For me it is an utmost and enduring surprise for the fact that many economists and statisticians persist in proposing and defending the so-called Expected Utility (EU) criterion in order to evaluate and compare probabilistic prospects, since the basic criticisms of Allais [1] and many other scholars, who pointed out the fundamental weakness of this theory, which simply disregards the dispersion, or spread, of the same prospects. This happens not withstanding the universal feeling, regularly applied to operational criteria that, between two prospects with equal utility expectation, the prospect with smaller dispersion must be preferred as less risky. The following sentence by Allais [1] clearly displays the problem and its possible solution: "L'erreur fondamentale de toute l'école américaine, c'est de négliger indirectement et inconsciemment, la dispersion des valeurs psychologiques". This error is responsible for the many paradoxes discovered by Allais and other scholars [2] - [4] . The usual and simplest applications of the choice problem are concerned with monetary outcomes 1 
where ( ) E U indicates the expected value (or arithmetic mean) of the prospect U . Among two or more prospects, one should choose the one which maximizes the expected utility [6] .
As already stressed, complete exclusion from the criterion of choice of any reference to the dispersion of utility values weakens and restricts the possible (reasonable) applications of this criterion. Most scholars express the opinion that other characteristics (e.g. other moments) of the distribution U should enter the appreciation of a prospect, hence the comparison between prospects. As far as other moments (outside the mean) are concerned, the dispersion or variability of U is evaluated of utmost importance; in the framework of Markowitz analysis [7] [8] directly applied to financial assets i x , the mean represents the average return, whereas variance (or its positive square root, the standard deviation) represents the risk; moreover "the mean-variance model may be improved by incorporating higher moments such as skewness and kurtosis" [9] .
The mean-variance (MV) approach, following Markowitz and many other scholars, has the advantage of dealing directly with the portfolio values i x , not subjecting them to problematic utility transformations; however, from the classical viewpoint of utility analysis, this fact entails rough approximations, and/or a neutral behaviour as far as utility is concerned. While most individuals are risk averse, using a linear utility can correctly be adopted in many cases of neutral, or almost neutral behaviour, such as the behaviour of firms. As deemed by Yaari [10] "in studying the behaviour of firms, linearity in payments may in fact be an appealing [and simplifying] feature". As Yaari himself suggests [10] , and thoroughly shared by this author, "risk aversion and diminishing marginal utility of wealth, which are synonymous under expected utility theory, are horses of different colours". The fact that practically all individuals have diminishing marginal utility of wealth has nothing to do with their attitude towards risk for any specified prospect; this contraposition mirrors one of the main weaknesses of expected utility theory. For a restatement of risk-neutral, risk-averse and risk-prone behaviour, according to this different approach, see Frosini [4] .
Starting from a utility function u , the easiest way for constructing a unidimensional criterion which is decreasing with increasing risk taking, leads to a function increasing with expected utility and decreasing with a suitable measure of dispersion (or variability); mainly for reasons of simplicity, such a function should depend in a linear way on the expected utility and the chosen measure of dispersion. Frosini [4] [11] [12] suggested the simple criterion For any rational criterion of behaviour Frosini [4] 
Frosini [4] shows that substitution of MA α = with the more popular standard deviation σ is not allowed, as the condition of stochastic dominance ceases to hold for u in a neighbourhood of zero. On the other hand, the mathematical treatment of MA α = is much easier than the treatment of the standard deviation σ .
Frosini [4] shows that the criterion g u in Formula (2) satisfies the stochastic dominance for 1 2 λ < (a condition not particularly restrictive in applications). Subject to this same condition on λ , Frosini shows as well that g u satisfies the independence condition, satisfies the so-called "problem of probabilistic insurance", resolves the paradoxes of Allais, Ellsberg and Kahneman & Tversky (paradox of the substitution axiom), and is compatible with Quiggin's approach of rank-dependent utility models [13] [14] .
A reasonable subjective way towards operatively determining the value of λ for a particular prospect [ ] Note that s and α , as well as s and C , are strictly connected: s is an increasing function of α (and C ), and its evaluation can take into account some characteristics of the prospect other than simple dispersion.
Some Observations about the Borch Paradox
An old paper by Borch [15] , concerned with an apparent paradox, proposed an example which seemed in radical contrast with the expected utility theory. This example, reported from Johnstone & Lindley [16] and extensively commented on this same paper, considered two prospects, related to two possible binary assets: Asset 1 produces payoff 1 y with probability p and payoff x with probability ( )
Asset 2 produces payoff 2 y with probability p and payoff x with probability ( )
With a view to comment on this choice problem between the two assets within the Markowitz MV (mean-variance) approach, let us summarize the two assets by means of the couples ( )
with the couples of type (mean, standard deviation). Given these summary statistics, it is possible to go back to the original probability prospects by means of the equations provided by Borch (also reported by Johnstone & Lindley, 2012, p. 6) ). Unfortunately, Borch runs into a logical slip, because the first prospect is dominated by the second one in the sense of first order stochastic dominance, as easily checked, thus they cannot be judged as indifferent by any reasonable subject. Indeed, one must be very careful in using the MV approach: "the strict application of the M-V rule, by itself, does not distinguish between the two projects, both of which are efficient in the Markowitz sense" [17] .
Another opportune observation relates to the generality of the solutions (3)- (6), as far as the Markowitz ( ) , µ σ plot is concerned. It is immediately checked that any translation of the values involved (i.e. passing from x , 1 y , 2 y to x c + , 1 y c + , 2 y c + ) yields MV plots exactly equivalent; the means 1 µ and 2 µ are translated to 1 c µ + and 2 c µ + ; the probability p is not affected by the translation; as well, the standard deviations 1 σ and 2 σ are not affected by the translation. Something like, however with some simplifications, happens by replacing the standard deviation σ by the mean absolute deviation α . The defining equations for the summary statistics can be simplified by putting 0 x = (i.e. by subtracting the original x from the original values x , 1 y , 2 y ); thus one obtains ( ) For the numerical illustration taken above from Johnstone and Lindley [16] , with values x , 1 y , 2 y translated by 5 c = , the system (11)- (13) Another numerical illustration, directly applied for a value 0 x = , is the following: 
Conclusion
The suggestion by Allais [1] that a criterion of choice between probability prospects should depend both on the expected utility associated with the prospects and on the dispersion of the same utilities around their means, has been made operative by Frosini [4] [12] by means of a simple linear function which depends on the expected utility and on the mean absolute deviation of the same utilities. Such a criterion satisfies the first stochastic dominance, the independence condition, and allows explaining the most popular paradoxes encountered in the applications of expected utility. This same criterion provides a simple way of discussing the so-called Borch paradox, recently focused by Johnstone and Lindley [16] .
